The hyaline inclusions in the pigmented ganglion cells of the substantia nigra and the locus coeruleus in patients suffering from idiopathic paralysis agitans are known as Lewy bodies after their discoverer, Lewy (1913) . A detailed description of these bodies was presented by Greenfield and Bosanquet in 1953. The intracytoplasmic bodies are always surrounded by a light halo, and often have a central core which stains differently from the remainder of the body. If these morphological and staining characteristics are taken into account, confusion with other cytoplasmic inclusions is impossible. Greenfield and Bosanquet found Lewy bodies in each of their 19 cases of idiopathic paralysis agitans, and in none of their 10 cases of postencephalitic Parkinsonism or in their 22 control cases. These findings were confirmed by Bethlem and den Hartog Jager (1960) in 15 cases of idiopathic paralysis agitans, four cases of post-encephalitic Parkinsonism, and 20 control cases. We have since found the Lewy bodies in nine new cases of Parkin- son's disease. We failed to find them in a case of Parkinson following CO intoxication and in the case of Friedreich's ataxia combined with hereditary Parkinsonism, previously described by Biemond and Sinnege (1955) .
In contrast with the above are the findings of Redlich (1930) and Godlowski (1931) , each of whom found Lewy bodies in two cases of post-encephalitic Parkinsonism. Alvord (1958) described Lewy bodies in four out of 14 post-encephalitic cases. Lipkin (1959) also found Lewy bodies in four out of nine verified cases of post-encephalitic Parkinsonism. Lewy bodies have so far been chiefly described in the pigmented ganglion cells of the substantia nigra and the locus coeruleus (Tretiakoff, 1919; BeheimSchwarzbach, 1952; Greenfield and Bosanquet, 1953) . Lewy himself (1913 Lewy himself ( , 1923 described these bodies in the nucleus of the substantia innominata, the periventricular nucleus, and the dorsal vagal nucleus. Von Buttlar-Brentano (1955) found Lewy bodies in the nucleus of the substantia innominata (nucleus basalis) in each of 16 cases of paralysis agitans. In 13 cases of post-encephalitic Parkinsonism, no Lewy bodies were found in this nucleus. Bethlem and den Hartog Jager found Lewy bodies in the nucleus of the substantia innominata in nine out of 15 cases of Parkinson's disease.
Greenfield and Bosanquet described Lewy bodies as found in the oculomotor nucleus (Case 9) and in the nucleus of Roller (Case 10) in idiopathic paralysis agitans.
In idiopathic paralysis agitans, Lipkin found Lewy bodies in the ganglion cells of the dorsal vagal nucleus (three cases), the cerebral cortex (one case), and the inferior olive (one case). Herzog (1928) , Wohlwill (1928), and Hechst and Nussbaum (1931) found Lewy bodies in the ganglion cells of the sympathetic vertebral chain in paralysis agitans, and were therefore the first investigators to encounter Lewy bodies outside the central nervous system. They do not indicate whether Lewy bodies were also present in the central nervous system in these cases. They did report having found Lewy bodies in the sympathetic ganglia in patients not suffering from paralysis agitans, although of considerably less marked intensity and spread.
The purpose of this paper is to present a description of the exact distribution of Lewy bodies in Parkinson's disease, both in the central and in the peripheral autonomic nervous systems.
Material and Methods
Eight sagittal sections were made through the left hemisphere of a 57-year-old male with the clinical diagnosis of idiopathic paralysis agitans (No. 585), and these sections were embedded in celloidin. All blocks were then submitted to serial section, every twenty-fifth section being stained with haematoxylin and eosin, and every fiftieth according to Weigert-Pal. A few orientating sections were obtained from the left half of the cerebellum. The entire brain-stem was studied in the same (Table I) .
Distribution of Lewy Bodies in Central Nervous System.-In the case examined in serial section (No. 585), Lewy bodies were found not only in the substantia nigra, substantia innominata, and locus coeruleus, but also in other groups of nuclei of the Olszewski and Baxter (1954). brain-stem and the diencephalon. A survey of these is presented in Table II . In four cases, Lewy bodies were found in the ganglion cells of the lateral horns of the spinal cord ( Figs. 1 and 2 ). In one case (No. 617) a Lewy body was present in a ganglion cell of the posterior horn (Fig. 3) .
Distribution of Lewy Bodies in Peripheral Autonomic Nervous System.-In five of the six cases in which the peripheral autonomic ganglia were examined, Lewy bodies were found in the right and left ganglia throughout the sympathetic vertebral chain (Fig. 4) and in the prevertebral ganglion coeliacum. In two cases, moreover, Lewy bodies were present in the ganglions around the adrenals (Fig. 5) . In one case (No. 623) two extracellular Lewy bodies were present in one ganglion Gasseri. In all cases the most striking histological alterations were found in the ganglion stellatum.
In each of the six cases Lewy bodies were present in the locus coeruleus and the substantia nigra. Distinctive Morphology of Lewy Bodies in Sympathetic Ganglia.-In the sympathetic ganglia, the intracytoplasmic Lewy bodies proved to be relatively few. So-called extracellular forms, such as can also be found in the central nervous system (Table I) , were far more numerous. They gave the same staining reactions as the intracytoplasmic bodies. Apart from round or more oval-shaped extracellular bodies, the sympathetic ganglia also contained numerous elongated forms (Fig. 6) . In some instances these elongated forms were seen to arise directly from the cell body (Figs. 7 f&tnd 8 ). It is therefore highly probable that these forms are degenerated processes of cells (dendrites or neurites). Sometimes, moreover, they show ramification (Fig. 9) . Whenever these degenerated cell processes are cut in transverse section, they have the round shape of the extracellular bodies also often found in transverse sections in the locus coeruleus or the substantia nigra. In longitudinal sections of the locus coeruleus, the elongated forms are also observed.
Sometimnes these degenerated cell processes show globular thickening (Fig. 10) (Hassler, 1938; Klaue, ecomes large and 1940; Greenfield and Bosanquet, 1953) . by a few melanin This investigation, too, confirmed the predilection mraydesofroetm thes of Lewy bodies for pigmented (melanin-containing) nerated cell pro-ganglion cells not only in the brain-stem but also in larecut, small (a) the sympathetic ganglia. They were absent, however, from the melanin-containing pigmented cells of the posterior root ganglia, whereas they did occur n surrounded in non-melanin-containing ganglion cells of the s (Fig. 11) In five of six cases of idiopathic paralysis agitans, e peripheral Lewy bodies were found in the ganglia of the believe that sympathetic vertebral chain and the prevertebral esis of idio-ganglion coeliacum. The study of these ganglia ke allowance revealed that cellular degeneration of the Lewy type ation.
also occurs in the cell processes.
